ABSTRACT
INTRODUCTION
The high concentration of heavy metals in plants is reflected by higher concentrations of metals in the atmosphere, and consequently in animal and human bodies. The ability of some plants to absorb and accumulate xenobiotics makes them useful as indicators of environmental pollution. Heavy metals can be a major problem for any biological organism as they may be reactive with many chemicals essential to biological processes. A higher level of lead in roadside environment is often associated with the traffic density.
1,2,3 Vehicular emissions along the busy roadways contain high levels of lead, which are present in fuel as anti-knock agents. 4, 5 The automobiles are extensively used petrol in India. The smoke releases the metallic oxides particularly PbO 2 and dust. Although, use of leaded gasoline has decreased in various countries of the world but increase in automobile numbers compensated its effect on vehicles based Pb 2+ emission. In developing countries an estimated 0.5-1.0 million peoples die prematurely each year because of exposure to urban air pollution. 6 Several researchers designated heavy metals (Pb, Cu, Ni, Cr, and Cd) as priority pollutants and had identified 16 different PAH "priority pollutants" which have stronger toxicity than others have and can be absorbed by the leaves of plants. 7, 8, 9 Several researchers have been exploring contaminant uptake by plants and its mechanisms. It could be used to optimize the factors to improve the performance of plant uptake. According to Sinha et al. 10 the plants act both as "accumulators" and as "excluders. " Accumulators survive despite concentrating contaminants in their aerial tissues. They biodegrade or biotrans form the contaminants into inert forms in their tissues. The excluders restrict contaminant uptake into their biomass.
Ficus religiosa
Today, Indian cities are considered as most polluted in the world and the single most important factor responsible is the ever-increasing number of automobiles. This fact is also true for the city (Gorakhpur), where there are already more than seven lacks motor vehicles. The ever-increasing vehicular traffic density posed continued threat to the ambient air quality. There are more petrol driven vehicles in Gorakhpur.
Bioindicators provide a practical way of assessing the health of environment. Biological indicators have been used for many years to detect the deposition, accumulation and distribution of heavy metal pollution. The aim of the present study was to indicate the status of lead in tree leaves from the residential areas, heavy traffic affected areas, highways and roadside areas of Gorakhpur city in Uttar Pradesh.
MATERIALS AND METHODS

Sampling sites
Various sites i.e., residential areas, heavy traffic areas, highways and roadside areas were selected for collection of leaves (Ficus religiosa). Three factors were considered during site selection: industrialization, main city road and residential areas. All these sites were situated in Gorakhpur (Latitude 26° 46' N, Longitude 83° 22' E) district of Uttar Pradesh, India. Gorakhpur is an industrialized city, heavy a population of more than 50 lakh in 7483.8 km square area. A schematic representation of sampling sites has been described in Figure 1 . We have chosen Ficus tree leaves due to its morphology, its broad leaf structure, rough surface and long drip tips. These drip tips help the leaves dry after it rains hence it collects dust and pollution more rapidly. The leaves of this tree move continuously even when the air is still, and no perceptible wind is blowing. This phenomenon can be explained due to the long leaf stalk and the broad leaf structure. So that Ficus religiosa leaves is appropriate as bioindicator of air pollution. We took the roadside samples for the detection of lead.
Sample Description
Sampling procedure
Nine sites were selected in the city Gorakhpur and the surrounding. Leaves were sampled from one type of tree i.e Peepal (Ficus religiosa) before fall. After rainy season, when leaves were washed with water, many leaves were marked (at a height of about 1.5 -2.0 m above the ground) for experimental observation in different sites. After 3 months, these leaves were collected uniformly from the trees. After drying at 60°C and pulverizing, the leaves were placed in polythene containers and stored in the refrigerator.
Chemicals Used
Nitric acid (HNO 3 ) (Merck, pro analysi) and Millipore water. Standard of Pb was purchased from Perkin Elmer, 710 Bridgeport Avenue (USA).
Analytical Methods
The wet digestion of organic matrix samples by the use of concentrated HNO 3 is the most common procedure. The digestion time was extended so as to achieve maximum recoveries of metal in the solution. About 1 g dried wet of each sample was placed in an open quartz tube. 8 ml of concentrated HNO 3 were added to each tube and the mixture was left at room temperature overnight. It was warmed for 2 h at 50°C and heated at 180°C for 4 h. The Solution was filtered through Whatman type 589/2 filter paper and the filtrate was diluted to 25 ml volume with double deionized water. Each final solution was analyzed for lead (Pb) concentration. After the analysis the concentration of lead (Pb) in leaves collected from the 9 sites were compared to the reference. A Perkin Elmer Atomic absorption spectrometer A Analyst 400 was used, coupled with graphite furnace controller. Graphite furnace technique was used for the analysis of Pb. The analytical wavelength was at 283.31 for Pb. At least five standard solutions were prepared for metal detection. Each measurement was replicated six times.
RESULTS
The mean concentration of lead of the trees leaves Ficus religiosa from each site is shown in Figure 2 . The bioaccumulation of lead was higher in site 2 (Gayatri nagar) i.e. 14.1 mg kg -1 dry weight, slightly lower in Site 1 (Mohaddipur) i.e., 11.6 mg kg -1 dry weight. It was observed to be lowest in Site 6 (GIDA) i.e., 2.9 mg kg -1 dry weight and Site 3 (Nandanagar) i.e., 2.5 mg kg -1 dry weight depending upon the traffic conditions of the site selected. This indicates significant lead accumulation in plants growing along the roadside. The concentration of metal was expressed as the mean value from analysis of the specimens collected before the fall, as described in the material and method section.
According to WHO, the normal Pb range for air is 2 mg kg -1 dry weight Figure 2 . The lead concentrations from all sites were highly above from the WHO standard. Figure 3 shows the traffic density/hr. A significant Nausadh and Sahjanwa area also comes under a crowded area. Thousands of auto rickshaws, buses, and heavy vehicles like trucks passes by and nearly 25,000 to 30,000 vehicles pass in a single day through Sahjanwa itself. However, the concentration of Pb was less as compare to Gayatri Nagar and Mohaddipur, is because of Nausadh and Sahjanwa are an open area. The lead release from the vehicles was absorbed into the atmosphere. The Regional Transport Office (RTO) area of Gorakhpur is in the city area and the routes connecting to city passes by this area. The leaves collected from GIDA shows a slightly less concentration as compared to the above-mentioned sites because there is less number of inhabitants in this region and the routes have lesser number of vehicles passing through the area as compared to the other sites. The Nanda nagar area is located nearer to the Kushmi forest and Ramgarh Lake so the local winds may be responsible for the lower concentration. Less concentrations of lead in this sight might be because Nanda Nagar Colony is a residential area and has a restricted traffic due to air force station. Olukanni and Adebiyi 24 reported similar results in Nigeria where they found lower concentration (0.11 mg/kg) of Pb at site coded as G because of the least volume of vehicles recorded on that site. A significant positive correlation was found between lead concentration and traffic density indicates that traffic is very much responsible for lead concentration. Metal pollution has a harmful effect on biological systems and does not undergo biodegradation. 25 In the environment, lead is known to be toxic to plants, animals, and microorganisms. Pb contamination in the environment exists as an insoluble form, and the toxic metals pose serious human health problem, namely, brain damage and retardation. 26 Lead that is stored in bones can re-enter the blood stream during periods of increased bone mineral recycling (pregnancy, lactation, menopause, advancing age, etc). Mobilized lead can be re-deposited in the soft tissues of the body and can cause musculoskeletal, renal, ocular, immunological, neurological, reproductive, and developmental effects.
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CONCLUSION
This study conclusively shows that the leaves of Ficus can be used as suitable bio-indicators for air pollution with Pb. It can be used to monitor and ameliorate heavy metal pollution in the urban localities. Concentrations of lead in Ficus leaves across the polluted sites remained significantly higher. The positive correlation between lead concentration and traffic density indicate that automobiles are the main source of lead pollution in plants. Preventive measures are taken on time so that lead induced poisoning can be reduced, in fact the release of lead will be reduced, and it is essential too because over the coming years the use of vehicles will increase day by day. Lead Replacement Petrol (LRP) is a fuel developed to provide an alternative to leaded petrol. It can be concluded that use of lead free products and the unleaded petrol in vehicles is very important to check lead pollution. Therefore, prevention must be taken to reduce the harmful effects of pollution.
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(P < 0.05) positive correlation was shown between lead concentration and traffic density (r=0.536).
DISCUSSION
Heavy metal pollution represents an important environmental problem due to toxic effect of metals, and their accumulation throughout the food chain leading to serious ecological and health problems. Lead is deposited in bone as a cumulative poison; most of the lead intake by a typical city dweller is from diet (200-300 micro g per day); air and water further add 10-15 micro g per day each. 12 A million ton of lead is deposit into the environment during, mining and from automobiles. Lead pollution on a local scale is caused by emissions from vehicles using leaded gasoline. 13 Lead is transported by blood within the body. It is stored in teeth, bones and soft tissues including brain. Normal and safe level of lead in blood is 0.2 ppm.
14 Symptoms of lead poisoning are numerous, Plumbism a disease caused by acute lead poisoning has been known for the century. Lead exposures have developmental and neurobehavioral effects on foetus, infants and children, and elevate blood pressure in adults. 15 Nirmal et al 16 emphasized that most of the accumulated lead is sequestered in the bones and teeth. This causes brittle bones and weakness in the wrists and fingers. The relationship between lead concentrations and traffic intensity has been demonstrated in detail by many workers. 17, 18, 19 In general, Pb concentrations in vegetation grown in industrial and urban areas have increased in recent decades owing to human activities and road traffic. According to our results, lead pollution was found in all sites. Analysis of Pb in Ficus leaves samples collected from all roadsides had shown that concentration of Pb was significantly above from the WHO 20 permissible limit. Lead concentration in all samples ranges from 2.5-14.1 mg/kg dry weight, whereas WHO save limit of Pb is 2mg/kg dry weight (2 ppm). 20 Gayatri nagar (14.1 mg kg -1 dry weight) and Mohaddipur (11.6 mg kg -1 dry weight) had shown highest mean concentration of Pb in leaves samples Figure 2 that could be attributed to the fact that these are a mid-city road and links main areas of the city which led to continuous heavy flow of traffic mainly consisting of cars and bikes. Kruger 21 conducted a study in the city of Cape Town and found higher concentration of Pb (226.77 ± 60.11 mg/kg) at site where road was moving uphill and caused traffic to get slow and in return released more Pb from the exhaust. The standards set a permissible exposure limit (PEL) of fifty micrograms of lead per cubic meter of air (50 ug/m 3 ), averaged over an 8-h work-day. The highest value of lead was observed in Gayatrinagar is mainly because of the un-serviced vehicles i.e., tractors and trucks that continuously pass through that area. Since it is a residential area, such higher concentration can cause many serious health problems. Mohaddipur is also a highly traffic area and also the national highway passes through it, thousands of vehicles including cars, bikes, trucks, tractors etc continuously passes through this area, which are responsible for higher lead pollution. In 1959, Horiuchi et al. 22 reported that the lead in the air over the main streets in Osaka City was higher than that found over open lots in factory (non-lead) districts or residential area. This investigation reported finding the highest concentrations over streets supporting dense traffic. Tara Mandal area of Gorakhpur city is a very busy road and approximately 1100 vehicles pass in a single h, so the concentration of lead is high (10.3 mg/kg dry weight). The location of University is in the mid of Gorakhpur city. The busiest routes also surround it. There is continuous passage of cars and bikes inside (300/hr) and outside (1100/hr) of the campus, so this may be the reason for the high value Pb concentration in University campus (8.8 mg/Kg dry weight). Rose et al. 23 suggested that the high Pb value in plants were due to the uptake from the available Pb in the soil and in the above ground parts (leaves, stem and seeds) is due to air born Pb.
GRAPHICAL ABSTRACT SUMMARY
• The concentration of heavy metals in the tree leaves dependent on the position of tree in the city.
• If higher traffic density occurs, the accumulation of lead in leaves was also high.
• The level of the lead in leaves of Ficus religiosa was much higher than the limits recommended by World Health Organization (WHO).
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